The uptake of [6,7-3H] 
INTRODUCTION
There is a large body of evidence that certain parts of the hypothalamus have a regulatory role in hormone secretion by the pituitary and that these nervous struc¬ tures are sensitive to the level of blood oestrogen (Harris, 1955 ; Flerkó & Széntagothai, 1957; Hohlweg & Daume, 1959;  Barraclough, 1966;  Széntagothai, Flerkó, Mess & Halász, 1969) .
The mechanism whereby oestrogen affects these structures is unknown but regions of the hypothalamus selectively accumulate oestradiol (Eisenfeld & Axelrod, 1965 ; Kato & Villee, 1967; McGuire & Lisk, 1969; Green, Luttge & Whalen, 1969) . This has led to the idea that in certain regions of the brain, oestradiol receptors are present with properties similar to those reported for other oestrogen target organs. Autoradio¬ graphy (Stumpf, 1968) provides as yet the best evidence that only certain regions and certain cells in the brain have this property of retaining oestrogen. None of the studies to date have shown the type of receptor(s) in the rat hypothalamus, although Kahwango, Heinrichs & Hermann (1969) have shown that bovine brain hypothalami contain cytoplasmic 9S oestradiol-binding protein.
Of particular interest is the region in the preoptic area controlling the oestrous cycle (Gorski & Wagner, 1965) . Accumulation of oestradiol occurs here (Eisenfeld & Axelrod, 1965;  Stumpf, 1968; McGuire & Lisk, 1969) but its relationship to the function of this region is not known. Neonatal administration of androgen affects this area such that in adult female rats a state of constant vaginal oestrus exists, associated with permanent infertility, enlargement of the endometrial glands and polyfoilicular ovaries (Barraclough, 1966) . (King & Gordon, 1966) . The tissues from three animals were pooled for each estimation.
The tissues were labelled in vitro by incubating at 4 CC for 1 h in 5 ml KrebsRinger saline II (Dawson, Elliot, Elliot & Jones, 1959) [6,7-3H] oestradiol was separated from non-specific material in the soluble fraction by protamine precipitation (Steggles & King, 1970 
RESULTS

Normal tissues
In-vivo administration of [6,7-3H] oestradiol Preliminary experiments showed maximum accumulation of tritium 1 h after a single s.e. injection of [6,7-3H] oestradiol, and this was followed by a loss of tritium. In subsequent experiments in vivo, tissues were taken 1 h after [6,7-3H] oestradiol administration. The uptake of 3H by immature ( Fig. la) and mature ( Fig. 1 ) rats provided evidence of selective uptake by both anterior and posterior parts of hypo¬ thalamus with a greater amount in the anterior region. Uptake by the cortex was low. The uptake by the pituitary was high and, in this gland, the specific activity (d.p.m./mg protein) of the KC1 extract was lower than that in the whole nuclear fraction.
In immature animals, only the anterior hypothalamus had a significantly higher supernatant uptake than cortex. In mature animals, the posterior hypothalamus also had a higher cytoplasmic binding than cortex as judged from the protamine precipi-tation method. The nuclear fraction from anterior and posterior hypothalamus from both immature and mature rats had a higher uptake than cortex.
With the exception of the cortex all the extracts from mature animals contained more 3H than did the immature animals.
In-vitro labelling Insufficient tritium was present in the hypothalamus after injection of [6,7-3H]-oestradiol in vivo to perform sucrose-gradient analyses, so that the in-vitro method of labelling was used. Mature animals were used for these experiments. With the sedimentable 3H, the same distinction between the various tissues was found (Fig. 2) as in vivo but the situation was less clear-cut with the soluble fraction. The total up¬ take in the soluble fraction from the cortex was greater than that from both posterior and anterior portions of hypothalamus but this anomaly disappeared when the speci¬ fically bound 3H was precipitated by protamine. This suggested that the cortex con¬ tained a lot of non-specifically bound 3H and this was supported by sucrose-gradient analysis (Fig. 3) .
Anterior pituitary contained more bound steroid than did the brain fractions. 
Sucrose-gradient analysis
The soluble fraction from both anterior and posterior portions of hypothalamus contained oestradiol sedimenting in the 8-10S region of the gradient. This was absent in the cortex (Fig. 3a) . The 105g pellet from both parts of the hypothalamus con¬ tained oestradiol sedimenting in the 4-5S region of the gradient (Fig. 36) (Table 2 ). In both regions of the hypothalamus the specifically bound oestradiol in the supernatant was significantly increased in the treated group. In the pituitary, androgenization de¬ creased binding in the soluble fraction. In the uterus, androgen treatment increased the average binding in all the fractions but this was only statistically significant in the total and total nuclear fraction (Table 2) . When expressed per uterus, androgeni¬ zation increased binding in both nucleus and supernatant (P < 0-001 and < 0-01 respectively).
Mature animals
Androgen treatment decreased binding in both the soluble and nuclear fractions of the anterior hypothalamus and anterior pituitary ( Eisenfeld (1969) with whole hypothalamus.
The effect of testosterone propionate on oestradiol binding in the brain depends on the age of the animals, although in both mature and immature animals the effect is greater on the anterior than on the posterior part of hypothalamus. In immature rats androgenization increased binding in the supernatant and decreased it in the nuclear fraction, whilst in the mature rat there was decreased binding in all the fractions. The reason for this difference is not certain. Ovariectomy decreases the ability of uterine nuclei to accept and bind oestradiol receptor complex (King et al. 1971) and it is possible that androgenization produces a similar nuclear effect in the hypo¬ thalamus. This could be due to an effect directly on the brain or indirectly via the ovary. The latter is unlikely since the earlier opening of the vagina in androgenized rats suggests that there was more oestrogen present rather than less. The precocious puberty obtained after androgenization (Harris & Levine, 1965) (Harris & Levine, 1965) . In the uterus the situation was different. Androgenization increased both the nuclear and cytoplasmic binding in immature animals. Since these animals possessed ovaries it is possible that androgenization suppressed endogenous oestrogen pro¬ duction and made more binding sites available to the [6,7-3H] oestradiol. The early opening of the vagina suggests that this is unlikely. A more likely possibility is that androgenization caused an earlier rise in ovarian oestrogen production which then induced the formation of more receptors (King et al. 1971 ). The increased amount of protein/uterus in the androgenized group is consistent with this idea. In the mature animals there was no effect on the cytoplasmic but a small decrease in nuclear binding.
These experiments are consistent with the view that androgenization affects the hypothalamus (Barraclough, 1966) and it may exert its effect by altering the binding of [6,7-3H] 
